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Al Farsha AseerAbstract The objective of this work was to study tooth extraction as a potential risk factor for the
seroprevalence of HBV and HCV infections and other related risk factors in Al Farsha area (a low
deprived area), south western Saudi Arabia. Patients and their relatives attending the outpatients’
clinics of Al Farsha hospital and relevant primary health care centers were included. A comprehen-
sive questionnaire interview was offered to all participants. Blood samples were taken and tested for
HBsAg and HCV antibodies. The present study included 395 persons. Sero-prevalence of HBV and
HCV amounted to 15.2% and 2%, respectively. Tooth extraction was found to be a significant risk
factor in the transmission of both HBV and HCV infections (aOR = 2.363, aOR= 3.253, respec-
tively). Persons lacking hepatitis B vaccination were also at a higher risk of acquiring HBV infec-
tion. There is an urgent need to introduce effective health education campaign and catch-up
vaccination against HBV infection in the region. Infection-control education programs tailored
to the need of the local health force should be promptly provided. Furthermore, curricula of the
local dental colleges must be reviewed to introduce, at an early stage, infection control preventive
measures in order to interrupt the transmission of blood-borne infections in general.
 2016 The Author. Production and Hosting by Elsevier B.V. on behalf of King Saud University. This is
an open access article under the CCBY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Hepatitis B virus (HBV) infection was hyper-endemic in the
Kingdom of Saudi Arabia.1 The highest endemicity of more
than 8% has been reported in the southern region of the King-
dom.2 Consequently, the ministry of health undertook mass
HBV vaccination in 1989 in the southern region and in 1990,
the vaccine was included in the Saudi Expanded Programme
of Immunization (EPI).3 Subsequent studies undertaken in
the southern region have documented a steady significant
decline of HBV infection.1,4 Horizontal transmission of HBV
128 S.M. Al Humayedcould be a risk of acquiring HBV infection in a dentistry set-
ting especially during tooth extraction. Dentists are at an
increased risk of exposure to HBV and likewise their patients.
Studies have shown that the risk of exposure for general den-
tists is about three to four times greater, and for non-
immunised surgical specialists about six times greater than that
of the general population.5,6
Hepatitis C virus (HCV) prevalence in Saudi Arabia varies
in different provinces being the highest (1.9%) in the western
and the southern provinces.7 A mean rate of 124 hepatitis C
virus (HCV) infected individuals per 100,000 population was
observed, accompanied with a slight steady increase during
the eleven year period 1995–2005, followed by a plateau. The
universal prevalence of HCV infection in the general popula-
tion ranged from 1.1% to 1.7%.8 Since HCV infection like
HBV infection is blood borne and for which no vaccine is
yet available, it is expected that patients attending dentistry
setting for tooth extraction are at a special risk of acquiring
HCV infection.
During the first week of April 2013, a community service
campaign was launched by King Khalid University in Al Far-
sha area (a low deprived area) of Sarat Ebeida Governorate in
Aseer region, south western Saudi Arabia. The campaign tar-
geted relevant health and educational issues in the area.
The objective of this work was to study tooth extraction as
a potential risk factor for the seroprevalence of HBV and HCV
infections and other related risk factors in Al Farsha area,
south western Saudi Arabia.
2. Materials and methods
2.1. Settings
Cross-sectional design was used in the present work. The study
enrolled a representative sample of males and females in Al
Farsha area, South-western Saudi Arabia.
2.2. The study area
Al Farsha area lies to the westward of Sarat Ebeida gover-
norate in Aseer region. It is few kilometers from neighboring
Yemen. Health services delivery in the area is provided by 4
primary health care centers (Al Farsha, Al Ghayel, Wady-Al
Hiaya and Al Raboua) and a 50 bed hospital (Al Farsha hos-
pital). The climate is hot and humid most of the year. The
majority of inhabitants works as farmers and raise domestic
animals for a livelihood.
2.3. Sampling procedure
During the first week of April 2013, patients and their relatives
attending the outpatients’ clinics of Al Farsha Hospital and
relevant primary health care centers in the study area for any
reason (attending clinics, doing any laboratory investigation,
blood donation and pre-marital screening) were included.
2.4. Questionnaire interview
Data were collected from all participants using a structured
questionnaire interview. The questionnaire incorporatedsocio-demographic data and history of relevant exposures.
History of blood transfusion was inquired about. Similarly,
the following data were collected: history of surgical opera-
tions, tooth extraction, wet cupping and hepatitis B
vaccination.2.5. Ethical approval
The ethical committee of King Khalid University reviewed and
approved the protocol of the study as designed. Informed con-
sents were taken from each individual (or guardians for
children).2.6. Blood sampling
A total of 5–10 ml venous blood samples were withdrawn from
each participant. Separated sera were divided into two por-
tions and transported in ice boxes to the Virus Lab of Abha
College of Medicine, where they were stored at 20 C until
tested.
2.7. Serologic tests for HBsAg
HBsAg was tested by a fourth generation enzyme immunoas-
say (ELISA) obtained from DIA.PRO Diagnostic Bioprobes
Sr1 Via G. Carducci, Milano, Italy. Briefly, the solid phase
was precoated with mouse monoclonal antibodies specific to
the sub determinants a, d and y. Test sera were reacted with
these antibodies, incubated and washed. The captured HBsAg
was further reacted with conjugated mouse monoclonal anti-
bodies against those sub determinants. Test plates were subse-
quently washed and reacted with a substrate. The resulting
color was read by a double beam multiscan ELISA reader at
450 nm. The manufacturer’ protocols were strictly followed
in testing and interpreting the results.9
2.8. Serologic testing for HCV
Detection of ant-HCV antibodies was done utilizing fourth-
generation ELISA. Kits were obtained from DIA.PRO Diag-
nostic Bioprobes Sr1 Via G. Carducci, Milano, Italy. The
assay detects IgG class antibodies against the viral structural
protein c-22-3 derived from the genomic core region and three
non-structural proteins c-33c, c100-3 and 5-1-1 derived from
the NS3 and NS4 regions of the viral genome. The manufac-
turer’s protocols were strictly followed in testing and interpret-
ing the results. All positive and equivocal HCV serology results
were further confirmed by RT-PCR.9
2.9. Statistical analysis
Data were fed in a computer and analyzed using the Statistical
Package for the Social Sciences (SPSS), version 13.0 (SPSS
Inc., Chicago, IL, USA). Chi square test and Fishers’ Exact
tests were used as tests of significance at a 5% level of signifi-
cance. Binary logistic multivariate analysis, adjusted odds ratio
and antecedent 95% CIs were used to identify potential risk
factors for HBsAg and HCV seropsoitivity.
Table 1 Distribution of the study sample (395) in Al Farsha
area, southwestern Saudi Arabia by demographic data and
relevant exposures.
Variable Number %
Age Less than 20 years old 101 25.6
20+ years old 294 74.4
Gender Males 206 52.2
Females 189 47.8
Education Illiterates 174 44.1
Primary 104 26.3
Intermediate 43 10.9
Secondary 53 13.4
University 21 5.4
History Blood transfusion 58 14.7
Surgical operation 97 24.6
Tooth extraction 118 29.9
Wet cupping 41 10.4
Hepatitis B vaccination 63 15.9
Hepatitis B and C viral infections following tooth extraction in Saudi Arabia 1293. Results
3.1. Demographic data and relevant exposures
The present study included 395 persons (Table 1) in Al Farsha
area, south-western Saudi Arabia. Their age ranged from 7 to
78 years with an average of 32.6 ± 7.4 years and a median of
32 years. The table shows that 25.6% (101) of the study sample
were aged less than 20 years. There were 206 males (52.2%)
and 189 females (47.8%). Regarding level of education, illiter-
acy rate amounted to 44.1%. History of blood transfusion
amounted to 14.7%. Similarly, a history of surgical operationsTable 2 Multivariate analysis, adjusted odds ratio (aOR) and ant
determining sero-positive HBsAg in Al Farsha area Aseer, southwes
Variable a
History of blood transfusion*: Yes vs. No 1
History of any surgical operation : Yes vs. No 1
*History of tooth extraction: Yes vs. No 2
History of wet Cupping : Yes vs. No 1
*History of hepatitis B vaccination*: No vs. Yes 6
* Significant (P< 0.05).
Table 3 Multivariate analysis, adjusted odds ratio (aOR) and ant
determining sero-positive HCV in Al Farsha Area Aseer, southweste
Variable a
History of blood transfusion: Yes vs. No 0
History of any surgical operation : Yes vs. No 0
*History of Tooth Extraction: Yes vs. No 3
History of wet cupping : Yes vs. No 3
* Significant (P< 0.05).and a history of tooth extraction amounted to 24.6% and
29.9%, respectively. On the other hand, a history of hepatitis
B vaccination was reported by only 15.9%.
3.2. Sero-prevalence of hepatitis B (HBsAg) and hepatitis C
The present study showed that 60 persons and 8 persons were
positive for hepatitis B surface antigen and HCV, respectively,
giving a sero-prevalence of 15.2% and 2.0%, respectively. One
case had HBV and HCV co-infection (0.2%). The prevalence
of HBV infection amounted to 18.7% among persons aged
20 years and above compared to 5% among persons aged less
than 20 years.
3.3. Determinants of HBsAg sero-positivity
Multivariate binary logistic regression analysis was used to
identify potential risk factors associated with HBsAg sero-
positivity (Table 2). After adjusting for other potential risk fac-
tors, the study showed that persons with a history of teeth
extraction had more than two times the risk to become sero-
positive for HBsAg (aOR= 2.363, 95% CI: 1.102–5.065).
Similarly, persons lacking hepatitis B vaccination had more
than six times the risk to become sero-positive for HBsAg
(aOR= 6.852, 95% CI: 1.614–9.092). On the other hand, his-
tory of other exposures was found to be of no significance in
developing sero-positive HBsAg.
3.4. Determinants of HCV sero-positivity
Table 3 shows that after adjusting for other potential risk fac-
tors, persons with a history of teeth extraction had more than
three times the risk to become sero-positive for HCV
(aOR= 3.253, 95% CI: 1.049–8.774). On the other hand,ecedent 95% confidence intervals (CI) of potential risk factors
tern Saudi Arabia.
OR 95% CI
Lower Upper
.479 0.793 2.759
.325 0.144 1.735
.363 1.102 5.065
.092 0.450 2.651
.852 1.614 9.092
ecedent 95% confidence intervals (CI) of potential risk factors
rn Saudi Arabia.
OR 95% CI
Lower Upper
.493 0.080 3.034
.179 0.019 1.691
.253 1.049 8.774
.538 0.548 22.831
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ing sero-positive HCV.4. Discussion
The present study documented the high prevalence rate of
15.2% of HBV infection among the population of Al-
Farsha. This might be partly explained by the low history of
previous HBV vaccination and thus the majority (84.1%) were
not vaccinated. In fact, the high rate of HBV infection found in
this study is almost identical to that found among the popula-
tion of the southern and western regions prior to the introduc-
tion of mass vaccination in 1989.1 In that year, complete HBV
vaccination in the region was 90%.3 Some pockets in Al-
Farsha might not have been covered because of the rugged
mountainous nature of terrain. Some localities around Al-
Farsha are only accessible by foot or by animals. The infection
rate in the present study among those above the age of 20 years
(18.7%) who missed the compulsory HBV vaccination was
higher than the younger group (5%). Furthermore, the general
awareness of the population regarding blood-borne infections
is low because of the high illiteracy rate (44.1%) documented
in the study. Indeed, lack of vaccination, which was also found
to be a significant risk factor, rendered such individuals more
prone to HBV infection.
Interestingly too, this study confirms the high prevalence of
HCV infection in this area of 2%. Similar study in 2004
showed that the highest prevalence of HCV infection (1.9%)
was reported in the south and western regions of Saudi
Arabia.7
The questionnaire used in the present study entailed inquir-
ing the interviewed person regarding the history of tooth
extraction. Such an incident is not subject to recall bias since
tooth extraction is difficult to forget. A single incident of expo-
sure to tooth extraction could render the subject prone to
acquire HBV and/or HCV infection. This fact is not a cumula-
tive exposure and therefore there was no need to further
inquire about the number and frequency of tooth extractions
performed in the past.
In this study, tooth extraction was found to be a common
denominator risk factor in the transmission of both HBV
and HCV infections. Regarding HBV infection, studies from
Turkey, Iran, China, Pakistan, and Nigeria10–14 showed no sig-
nificant association between invasive dental procedures includ-
ing tooth extraction and HBV infection. A recent study from
India in 201115, however, documented a relation between inva-
sive dental procedures and HBV infection. In 2013 Mahboobi
et al. concluded in their extensive review that dental treatment
acts as a risk factor for acquiring both HBV and HCV and that
it could be easily be eliminated using standard precautionary
measures.16
The present study also documented a significant association
between HCV infection and tooth extraction. Many studies
support this finding: Studies from Turkey revealed that fre-
quent tooth extraction and dental treatment were significantly
associated with HCV infection.17,18 A recent study in 2014 in
Malaysia concluded that dental extraction acted as a risk fac-
tor for acquiring HCV and that complete sterilization and
cleaning of equipment was necessary.19 Studies from Egypt20
and on immigrants from the Soviet Union to occupied Pales-
tinian Land21 and Madagascar22 have also documented thisassociation. On the other hand, studies from USA, Australia,
France, did not demonstrate this association.23–25 In the devel-
oped world, compliance with infection control procedures and
health perception plays a crucial role in the prevention of
transmission of blood-borne infection.26
Dental procedures often result in bleeding and exposure to
infected body fluids that are known vehicles of infectious dis-
ease transmission. The use of barrier techniques has been doc-
umented to be important in preventing the common routes of
transmission such as dentist to patient, patient to dentist and
patient to patient in dental settings. Procedures such as tooth
extractions without proper infection control measures could
be potentially life-threatening for health care workers and
patients.26 Exposure to more intensive and varying types of
infection-control education were documented as possible rea-
sons for better compliance among oral health-care
practitioners.27
In the present study the dental clinics in Al Farsha included
only one dentist and one assistant. Literature review reported
that the size of facilities played a role in compliance with infec-
tion control. The larger facilities, employing nine or more oral
health-care practitioners and other personnel, were more likely
to have implemented guidelines and also to have more knowl-
edge to comply with infection control when compared with
solo or smaller facilities.27
Studies in the southern region showed that dental students
(potential dental workforce in the future in the region) lacked
proper knowledge about infection control and more than two
thirds of them are not protected against hepatitis B infec-
tion.28,29 With the high endemic rate of HBV and HCV infec-
tions in the region, dental health workers are at high risk of
contracting both infections.
5. Conclusion
The findings from Al-Farsha call for an urgent intervention
both from the ministry of health to target remote and isolated
localities in the southern region of the Kingdom to introduce
effective health education campaign and catch-up vaccination
against HBV infection.
Dental health care providers in such localities must strictly
adhere to the infection control measures and guidelines. More
intensive and varying infection-control education programs
tailored to the need of the local health force should be
promptly provided. Furthermore, curricula of the local dental
colleges must be reviewed and to introduce, at an early stage,
infection control preventive measures in order to interrupt the
transmission of blood-borne infections in general.
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